The reaction of o-aminothiophenol with carbonyl compounds and t-BuNC was revisited and was shown to provide 1-(1,3-benzothiazol-3(2H)-yl)methanimines 4 (not described hitherto) and not the earlier reported 4H-benzo [1, 4] thiazine 5. To isolate the latter using this reaction a due amount of caution and structure scrutiny is warranted. The basis for assignment of the products to both structural classes is provided.
Recently, we reported 1 on a new variant of an isocyanide-based multicomponent reaction (IMCR) of ophenylenediamines with aldehydes and isocyanides leading to easily oxidized dihydroquinoxalines and, ultimately, providing a conceptually new route to quinoxalines (Scheme 1). This methodology has been recently extended by Kysil et al. 2 to include cyclic ketone components as well as [1, 2, 5] oxadiazole-3,4-diamine under reaction conditions including TMSCl as the promoter. In addition, similar reactions involving 1,2-diamines have also been published. 3, 4 In all of these transformations, the diamines act as bifunctional reagents providing both the amine component to form the Schiff base adduct with the carbonyl compound and an isocyanide-intercepting N-nucleophile (Scheme 2). We also tested o-aminothiophenol under the reaction conditions depicted in Scheme 1, aiming to verify if the respective 3-aryl-4H-benzo [1, 4] thiazine-2-amine 1 would form. However, this attempt only resulted in a complex mixture of products, one of which could be identified as 2, i. e. the products of Ugi reaction involving water 5 as isocyanide-intercepting nucleophile (Scheme 3). Our interest to the reaction of o-aminothiophenol has been refueled by a publication 6 reporting on a facile and high-yielding preparation of compounds related to 1. Simple mixing of o-aminothiophenol an aromatic aldehyde and t-BuNC with TMSCl (1.0 eq.) in methanol and heating the reaction mixture at reflux for 12 h again provided a complex mixture of products. This was entirely in accordance with the earlier observations made for 1,2-diamines 2 that pre-formation of an aminal adduct with the carbonyl compound is critical for a successful IMCR. Therefore, in all our subsequent experiments we used 2,3-dihydro-1,3-benzothiazoles 3 (as confirmed by NMR experiments) prepared by reacting equimolar amounts of o-aminothiophenol with aldehydes or ketones, without further purification. Ten 2,3-dihydro-1,3-benzothiazoles 3a-j were prepared and reacted with t-BuNC in the presence of TMSCl (1.0 eq.). Contrary to the expectations, in all cases the major component of the product mixture (according to 1 H NMR analysis of the crude product) was 1-(1,3-benzothiazol-3(2H)-yl)methanimine 4 and not the 4H-benzo [1, 4] thiazine 5 (Scheme 5). In fact, in all reactions except those with 3a, 3b and 3e, the latter product was detected in negligible amount that did not warrant isolation. Accordingly, the products 4a-j and 5a,b,e were isolated in low to moderate yields ( The products 4 and 5 are isomers that can be distinguished by characteristic signals in their 1 H NMR spectra corresponding to the amidine C-H proton and the thiazine N-H proton, respectively (Fig. 1) . Such structural assignment was further confirmed by single-crystal Xray analysis 8 obtained for 4f and 5a (Fig. 2) . The unexpected formation of 1-(1,3-benzothiazol-3(2H)-yl)methanimines 4 was likely due to the ability of isocyanides to form amidines via a direct, Lewis acidcatalyzed reaction with amines (in this case, the secondary aniline 3). This is a less studied yet not unprecedented 9 reactivity of isocynides. Using 2,3-dihydro-1,3-benzothiazole 3b, for which the formation of the respective 4H-benzo [1, 4] thiazine 5b was most pronounced, we screened a small set of Lewis and Brønsted acids (in catalytic to equimolar quantities, in compatible solvents) while monitoring the ratio of the characteristic signals corresponding to the products 4b and 5b in the 1 H NMR spectrum of the crude reaction mixture. As can be seen from Table 2 , despite the initial promise of improvement (entries 1 and 7) or even reversal (entries 2 and 6) of the 4b:5b ratio from the 1 H NMR data, the isolated yields of 5b were still highest when TMSCl was used as a promoter (and optimal in MeOHCHCl 3 solvent system), due to noticeable formation of unidentified polymeric by-products in all other cases. Extending the time of TMSCl activation of 3 prior to tBuNC addition to 40 min did not change the ratio of 4:5 for entries 2-4 and 6-10 (Table 1) . However, it slightly improved for entries 1 (from 4:1 to 7:3) and 5 (from 9:1 to 4:1) and the corresponding 4H-benzo [1, 4] thiazines 5a and 5e were isolated in 26% and 14% yield, respectively. In conclusion, we have revisited the reaction of oaminothiophenol with carbonyl compounds and t-BuNC and established that, under Lewis and Brønsted acid catalysis (especially, TMSCl) the major product is the previously unreported 1-(1,3-benzothiazol-3(2H)-yl)methanimine 4 and not the earlier reported 4H-benzo[1,4]thiazine 5. To isolate the latter using this reaction, a due amount of caution and structure scrutiny is warranted. Typical procedure 1. Synthesis of 4: A thoroughly degassed solution of o-aminothiophenol (3 mmol) and the carbonyl compound (3 mmol) in isopropyl alcohol (3 mL) was heated at 70 °C for 16 h. The solvent was removed in vacuo and the residue was re-dissolved in anhydrous MeCN (10 mL). A solution of TMSCl (3 mmol) in chloroform (2 mL) was added followed by a solution of t-BuNC in MeOH (3 mL). The resulting mixture was heated at 70 °C for 12 h, cooled to r. t., evaporated to dryness and the residue was dispersed in water (20 mL). The resulting suspension was basified with aq. NaOH and extracted with chloroform (3 x 30 mL). The combined organic extracts were dried over anhydrous Na 2 SO 4 , filtered and concentrated. The crude products was purified by column chromatography on basic alumina using 02.5% MeOH in CH 2 Cl 2 as eluent.
Typical procedure 2. Synthesis of 5:
To prepare these compounds, the same procedure was used but the time prior to the addition of t-BuNC was extended to 40 min. A similar chromatographic isolation procedure was used, however, these products generally had higher R f values than 4. 
